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Many clinically localized prostate cancers that are diagnosed today are low risk, and
prevention of disease-specific mortality may only be realized decades after treatment.
Radical prostatectomy (RP) may adversely impact health-related quality of life (HRQOL)
by causing both transient or permanent urinary incontinence and erectile dysfunction.
In contrast, RP may also improve HRQOL via relief of lower urinary tract symptoms in
men suffering from these symptoms prior to surgery. Because the average man treated
for prostate cancer has a life expectancy of approximately 14 years, it is imperative to
consider the long-term impact of RP on both survival and HRQOL in treatment decision
making. This comprehensive literature review examines short-, intermediate-, and long-
term HRQOL following RP. In addition, the long-term results of RP are compared with
other treatment modalities for treating clinically localized prostate cancer.
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most common cancer in men and the second  detection of clinically localized prostate cancer,?
most common cause of cancer death in men.!  resulting in increased use of radical prostatectomy
Widespread adoption of prostate-specific antigen ~ (RP).? Of the over 240,000 cases of prostate cancer

In the Western world, prostate cancer is the  (PSA) testing and prostate biopsy has increased the
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diagnosed annually in the United
States, approximately one-third to
one-half of men are managed ini-
tially with RP.4-¢

Many clinicallylocalized prostate
cancers that are diagnosed today
are low risk, and, therefore, preven-
tion of disease-specific mortality
may only be realized decades after
treatment. RP may also adversely
impact health-related quality of life
(HRQOL) by causing both transient
or permanent urinary incontinence
and erectile dysfunction (ED).”8
In contrast, RP may also improve
HRQOL via relief of lower urinary
tract symptoms (LUTS) in men
who have these symptoms prior to
surgery.’ Because the average man
treated for prostate cancer has a
life expectancy of approximately 14
years,!0 it is imperative to consider
both the long-term impact of RP on
survival and HRQOL in treatment
decision making.

This comprehensive literature
review examines short-, intermedi-
ate-, and long-term HRQOL follow-
ing RP. In addition, the long-term
results of RP are compared with
other treatment modalities for
treating clinically localized prostate
cancer.

Short-, Intermediate-, and
Long-term Assessment of
HRQOL Following RP

Most men experience some degree
of urinary incontinence and ED
immediately following RP. Because
it was, and often still is, gener-
ally assumed that recovery of con-
tinence and potency plateaus at
2 years, there is abundant literature
discussing this time period.!l!2
Therefore, we define short-term
outcomes as the first 2 years follow-
ing RP. There is extensive literature
examining short-term HRQOL fol-
lowing RP. There are fewer studies
examining HRQOL between 2 and

10 years following RP, which we
arbitrarily define as intermediate-
term outcomes. There are two stud-
ies examining HRQOL at 10 years
and beyond, which we define as
long-term outcomes.

General HRQOL
General HRQOL represents a
general assessment of well-being.
General HRQOL is most commonly
assessed by the Medical Outcome
Study Short Form (SF-36),° also
called the RAND-36 when scored
by a modified scale. The SF-36/
RAND-36 assesses eight health
concepts: physical, social, role limi-
tation, emotional problems, bodily
pain, mental health, vitality, and
health perception.’* Other scales
measuring general HRQOL have
been less frequently employed for
prostate cancer.®1>16

In a study of over 1000 men
evaluated for =6 months follow-
ing RP, the majority reported simi-
lar or improved overall HRQOL
scores compared with baseline, and

in psychological symptoms, well-
being, or subjective HRQOL among
men treated with RP and AS.?®

No demonstrable differences
in HRQOL were observed among
men undergoing RP and radiation
therapy (RT). Men undergoing both
RP and RT show similar short-term
declines in vitality, energy, and
role function scores shortly after
treatment. These scores recover to
baseline levels by 1 year following
treatment.2%2! No differences were
observed in studies comparing over-
all general HRQOL among RP, RT
(external beam radiation therapy
[EBRT] or brachytherapy [BT]), and
control subjects.?? In one compara-
tive study, RP was associated with
better function for role physical,
role emotional, vitality, and general
health scales.??

Several baseline characteristics
have been associated with better
outcomes on general HRQOL sur-
veys in men undergoing RP, includ-
ing: age < 65 years,?* better general
health,2* better preoperative func-

78% of responders indicated they
would elect the same treatment
again, despite any negative effects
on urinary and sexual function.!”
Favorable outcomes in physical and
mental component summaries of
the RAND-36 have been shown to
persist for up to 4 years following
RP.8

No observable differences in gen-
eral HRQOL domains have been
observed among men treated for
prostate cancer and men electing
active surveillance (AS) or age-
matched control subjects with-
out prostate cancer.® Likewise,
there is no observed difference
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tional status,!> fewer medical or
psychiatric comorbidities,'> higher
education level,>> and less pain
after treatment.26 General HRQOL
outcomes also depend on whether
the assessment was made by the
patient or surgeon.?”

The clinical relevance of changes
in general HRQOL domains varies
amongst individuals. More recently,
investigators have introduced indi-
vidualized measurements that allow
respondents to nominate significant
HRQOL domains not captured on
standard questionnaires and deter-
mine the relative weight of each
domain.?82
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Satisfaction
Patient satisfaction, a component
of general HRQOL, is an indepen-
dent measure of quality of care
and health status®03! and is posi-
tively associated with global and
disease-specific HRQOL.23:32:33
The National Cancer Institute
recognizes satisfaction as a priority
for outcomes assessment in can-
cer.>* Despite its recognized impor-
tance, assessment of satisfaction
following all treatments for prostate
cancer has been underreported.
Satisfaction following RP has
been most commonly ascertained
via satisfaction with outcome or
satisfaction with treatment or using
institution-developed surveys, such
as the Service Satisfaction Scale
for Cancer Care’ or the Client
Satisfaction Questionnaire.3>

Outcome satisfaction after RP has
only been studied by two groups.
Sanda and colleagues observed that
both patient and partner satisfac-
tion were significantly associated
with changes in sexual, hormonal,
urinary, and bowel function, inde-
pendent of treatment modality.’
Abraham and colleagues reported
outcome satisfaction following RP
in 1542 consecutive men undergo-
ing RP by a single surgeon at vari-
ous time intervals between 3 and
24 months.3¢ Satisfaction ranged
between 92% and 94% at the various
assessments.3¢ Perioperative factors,
including duration of indwelling
Foley catheterization, were associ-
ated with satisfaction at 3 months,
whereas sexual function, urinary
function, and biochemical failure
were associated with satisfaction at
the 2-year assessment.3¢

Several groups have reported
on comparative treatment satis-
faction. Of the 2365 men in the
Prostate Cancer Outcomes Study
(PCOS) who were surveyed at
2 years following RP, RT, andro-
gen deprivation therapy (ADT),

and no intervention, 83.1%, 90.9%,
90.9%, and 86.3% were at least
mostly satisfied with their deci-
sion, respectively.?> The perception
of being cancer free was the factor
most significantly associated with
treatment choice satisfaction; other
significant factors included uri-
nary, sexual, and bowel function;
general health; and preservation
of social relationships.?? In a pro-
spective cohort study comparing
self-assessment of satisfaction with
care, RP treatment was associated
with higher satisfaction than EBRT
(odds ratio [OR] 7.9; P = .043).23

Disease-specific HRQOL
Disease-specific HRQOL following
treatment for clinically localized
prostate cancer includes side effects
impacting urinary, sexual, and
bowel function. The primary limi-
tation of both RP and RT is related
to their impact on these disease-
specific HRQOL domains.3

Urinary Dysfunction: Urinary
Incontinence and LUTS

The etiology for wurinary dys-
function following treatment for
clinically localized prostate can-
cer involves both bladder and
sphincteric dysfunction, which are
manifested by LUTS and urinary
incontinence, respectively.

Incontinence

Incontinence following RP nega-
tively impacts HRQOL and satisfac-
tion.36-38 Continence following RP
has been defined using a summary
score incorporating a number of
continence domains or as a binary
variable (continent vs incontinent),
using specific definitions for conti-
nence. The UCLA-Prostate Cancer
Index Urinary Function Index
(UCLA-PCI-UFI) is a commonly
used continence summary score that
captures five domains of urinary

incontinence: leaking frequency,
urinary control, diaper and pad use,
dripping problems, and climactu-
ria. These domains are individually
scored out of 100 and the compos-
ite score is the mean of the com-
ponents.* The Expanded Prostate
Cancer Index Composite (EPIC)
Incontinence subscale captures the
same domains as the UCLA-PCI
except for climacturia, and is simi-
larly scored out of 100.4° There is no
consensus on what constitutes clini-
cally significant changes in these
urinary function scores.

Methodologies for assessing
these continence variables can vary
greatly and include: face-to-face
interviews with or without a physi-
cian present, telephone interviews,
self-administration of validated
questionnaires, 24-hour pad weigh-
ing, and/or spousal report.ll41:42
The optimal continence assessment
is utilization of a self-administered,
validated questionnaire.

There is no universally agreed-
upon definition of urinary conti-
nence. Definitions in the literature
include: daily use of 0 pads,!2:43-46
daily use of up to 1 pad,>40-48
total control or occasional drib-
bling,4°-51 no problem dripping
or leaking urine,*” leaking once
daily,” or no leak, total control, and
0 pads.5? Lepor and Kaci have pre-
viously shown that 13.4% of men
experienced occasional or frequent
dribbling before RP.° Therefore,
if the definition of urinary conti-
nence is strictly total control, then
13.4% of men would be considered
incontinent prior to undergoing
RP. To better identify how men
self-define their own continence,
Lepor and associates correlated
responses to the UCLA-PCI-UFI
with patients’ self-assessments of
whether they considered them-
selves continent or incontinent.?
At 3 and 24 months following RP,
82.5% and 100% of men using one
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pad per day considered themselves
continent, respectively. Similarly, at
3 and 24 months, 92% and 100% of
men reporting occasional dribbling
of urine considered themselves con-
tinent, respectively. The fact that a
greater percentage of men using one
pad per day consider themselves
continent suggests that the single
pad is less saturated and often worn
as a “safety” pad for the rare and
minimal degree of urinary leakage.
Therefore, we consider men con-
tinent at 24 months who require
one pad in 24 hours and those who
have occasional dribbling of urine,
because the patient considers him-
self continent. Therefore, some
“continent” men may experience
further improvement in continence
over time. Glickman and colleagues
reported that almost one-quarter
of continent men reported subjec-
tive improvements in continence
between 2 and 4 years after RP.4

Short-term Outcomes
Due to different definitions of con-
tinence, methodology for ascer-
taining continence, and variation
in patient selection,!-27:4748 reported
continence rates at 3, 6, 12, and 24
months range between 51% and
78%’9,12,53-57 70% and 89%’9,12,50,54-57
80% and 98%,%12:50,54-57 and 86%
and 98.5%,7%12:3743:45.49 respectively.
Despite these wide ranges, conti-
nence is consistently worst imme-
diately after surgery and continues
to improve through 2 years post-
RP.!! Continence composite scores,
such as the UCLA-PCI, show simi-
lar time-dependent increases until
2 years after RP.18:25.58

Several factors have been asso-
ciated with better short-term
continence following RP: lower
age,718:3846-485059-63  fewer preop-
erative comorbidities,46-59.64-67 nerve
sparing,#5>6869 higher socioeco-
nomic status,** nonblack race,’
higher education level,?> lower PSA,”
higher baseline urinary function,®

lack of preoperative ED,”® nonuse
of ADT,%8 lower body mass index
(BMI),*6 lower prostate volume,* no
preoperative LUTS,* use of various
anastomotic techniques,®7172 and
absence of anastomotic stricture.®®
The impact of prostate size on post-
operative continence does notappear
to have an impact on continence
rates in adjusted analyses.4,5%6%73 In
our prospective Institutional Review
Board-approved longitudinal out-
comes study, age, Gleason score,
nerve sparing, estimated blood loss,
baseline LUTS, and presence of
benign prostatic tissue in the apical
soft tissue margin were not associ-
ated with early continence recovery
at 3 months.”

Intermediate and Long-term
Outcomes

There is no agreement on time-
dependent changes in urinary con-
tinence after 2 years (Table 1). In a
study of 156 men at the Cleveland
Clinic (Cleveland, OH) follow-
ing RP by multiple surgeons, the
proportion of patients using up to
one pad per day increased from
12.5% to 17.7% between 2 years
and mean 7.8-year follow-up (sta-
tistical significance not reported).>>
In the 15-year follow-up study of
the PCOS, the percentage of men
experiencing no control or fre-
quent urinary leakage increased
progressively from 9.6% to 13.4%
to 18.3% at 2, 5, and 15 years post-
RP, respectively (statistical signifi-
cance not reported).”! The increase
in urinary incontinence was con-
sistent with increasing bother due
to incontinence. Between October
2000 and September 2012, 1788 of
1836 men who underwent RP by a
single surgeon gave consent to par-
ticipate in the New York University
Prospective Longitudinal Outcomes
Study (NYUPLOS). The UCLA-
PCI-UFI was self-administered at
baseline and at 6 time points over 10
years of follow-up.7* A change in the
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proportion of men using up to one
pad daily was statistically signifi-
cant between 2 and 10 years (4.5%—
8.9%; P = .024). The increase in the
incontinence rate was driven by the
subgroup of men aged = 60 years.
The PCOS similarly demon-
strated a “slight” decline in long-
term mean UCLA-PCI-UFI score
from 5 to 15 years.! Parker and col-
leagues also prospectively adminis-
tered the EPIC to 378 (77%) of 490
men undergoing RP at baseline and
246 (65.1%) of these men at 5 years
after RP, showing that EPIC incon-
tinence subscale scores plateaued
at 12 months and subsequently sta-
bilized until 5 years.®8 In contrast,
Miller and colleagues reported that
incontinence subscale scores were
stable for 665 men who underwent
RP and completed the EPIC at a
median of 2.6-year and 6.2-year
follow-up.38 In the NYUPLOS, there
was a modest, yet statistically signif-
icant, decrease in UCLA-PCI-UFI
score between 2 and 8 years (83.8 vs
81.8; P = .007) and 8 and 10 years
(81.8 vs 79.6; P = .04). The slight
decrease in UCLA-PCI-UFI score
was attributable to the subgroup of
men aged = 60 years. Overall, these
data suggest that between 2 and
15 years following RP, there is a
slight linear decline in both urinary
continence rates and composite
continence score. The deterioration
of urinary continence appears to
occur after 5 years and in men who
underwent RP beyond age 60 years.
Continence rates, as well as con-
tinence summary scores, in men
not undergoing RP are generally
accepted to worsen with age.”>7¢
Therefore, the proportion of the
observed progressive decline in
urinary continence attributable to
the long-term sequelae of RP versus
the natural history of urinary dys-
function is unclear. In addition, it is
unknown what the continence sta-
tus of men undergoing RP would
have been had they chosen AS,
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recognizing continence may have
deteriorated due to aging or in sur-
gical intervention for progressive,
local disease causing bladder outlet
obstruction.

Three studies comparing men
undergoing RP to age-matched
control subjects or those choosing
AS provide insights into the natural
history of continence in aging men
with and without prostate cancer.
Investigators from the Prostate,
Lung, Colorectal, and Ovarian
(PLCO) Cancer Screening Trial
conducted telephone interviews
with 529 men with screen-detected
prostate cancer and 514 noncan-
cer control subjects between 5 and
10 years following prostate cancer
diagnosis in their randomized, con-
trolled trial assessing the risks and
benefits of screening for prostate
cancer.*> Men undergoing RP (n
= 201) exhibited worse EPIC Short
Form Urinary Function scores
(P < .001), which assesses both
continence and two LUTS symp-
toms (weak stream, urinary fre-
quency), as well as pain, burning,
and bleeding with urination.%
In another study, 293 men with
localized prostate cancer selected
randomly from the New Mexico
Tumor Registry were compared
with age and ethnicity-matched
noncancer control subjects. At 5
years, men undergoing RP dem-
onstrated worse urinary function
(P < .001).77 Baseline urinary func-
tion was recalled at 6 months post-
treatment, introducing potential
recall bias. In addition, the survey
was not validated and captured
both incontinence severity and one
LUTS (frequency). The 41 men who
chose conservative management (21
ADT, 20 watchful waiting [WW])
also exhibited significant declines
in urinary function from baseline
to 5 years (P < .03), suggesting that
local disease progression may play

a role in urinary function decline.
The Scandinavian Prostate Cancer
Group Study Number 4 (SPCG-4)
compared degree of incontinence
in 208 and 192 men who were ran-
domly assigned to either RP or WW
with a median 12.2-year follow-up.”
Men in the RP group demonstrated
markedly higher rates of daily uri-
nary leakage (41% vs 11%; rela-
tive risk [RR] 3.79; 95% confidence
interval [CI], 2.36-6.06). Because
baseline data were not collected, it
is unknown how many men experi-
enced daily urinary leakage prior to
randomization.

Few studies compare interme-
diate- or long-term incontinence
rates or continence scores between
RP and RT. Two studies reported
that incontinence rates follow-
ing RP were significantly higher
than RT at 4 to 5 years.5">8 The
PLCO telephone interview of 201
RP and 110 RT patients between 5
and 10 years postdiagnosis demon-
strated that men who underwent
RP had poorer EPIC Short-Form
Urinary Function scores com-
pared to RT (71.48 vs 84.04; P <
.001).#2 Miller and associates pro-
spectively compared outcomes in

groups at 15 years, despite better
short-term outcomes after RT.5!

LUTS
LUTS include storage and void-
ing urinary symptoms, most com-
monly caused in men by benign
prostatic  hyperplasia  (BPH).”
LUTS adversely impact overall
urinary HRQOLS%8! and increase
resource utilization, work produc-
tivity loss, activity impairment,
pain, anxiety, and depression.80-8>
Medical and surgical treatments
for BPH are estimated to cost the
US economy $4 billion per year,8¢
in addition to causing potentially
serious side effects.87:88

The  American  Urological
Association ~ Symptom  Index
(AUASI) was designed to capture
the severity of baseline LUTS and
the response of LUTS to treatment
of BPH. The International Prostate
Symptom Score (IPSS) is simply the
AUASI combined with a single ques-
tion querying urinary HRQOL.%
The AUASI independently scores
four voiding (bladder emptying,
intermittent urinary stream, cali-
ber of urinary stream, and strain-
ing to urinate) and three storage

665 and 231 men undergoing RP
and RT, respectively, at a median
of 2.6 and median 6.2 years. EPIC
incontinence subscale scores in the
RT group declined over the 3.6 years
compared with stable scores in
the RP group.’® This significant
intermediate-term decline in uri-
nary continence after RT explains
why PCOS-reported continence
rates were similar in the RP and RT
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(frequency, urgency, and nocturia)
symptoms on a scale of 0 to 5, with
a composite score (AUASS) calcu-
lated between 0 and 35. AUASS of
0 to 7, 8 to 19, and 20 to 35 define
mild, moderate, and severe LUTS,
respectively; therefore, a composite
score >7 is defined in clinical prac-
tice guidelines as clinically signifi-
cant LUTS.729091 Improvements in
the AUASS of 8.8, 5.1, and 3.0 points
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correlate with marked, moderate,
and slight changes in LUTS,
respectively.”> The EPIC irritative/
obstructive subscale is a less fre-
quently employed instrument that
captures three LUTS (weak stream,
nocturia, and frequency) along with
hematuria, pain with urination,
and burning with urination symp-
toms not typically associated with
LUTS.#0

Short-term Outcomes

There are 2 competing factors that
influence LUTS following RP. First,
in the early phase, many men will
time voiding to minimize inconti-
nence. This voiding pattern leads
to frequent voiding and a decreased
stream due to decreased voided
urine volume, which contributes to
higher AUASS. In addition, up to
40% of men have coexisting clini-
cally significant LUTS secondary
to BPH, which has been shown to
improve following removal of the
prostate.

Several short-term studies have
characterized time-dependent
changes in LUTS during the first 2
years following RP (Table 2).7993.94
The severity of LUTS generally
increases immediately after RP
and plateaus at 3 months. After 3
months, LUTS generally decreases,
reaching a nadir by 1 or 2 years.
Lepor and Kaci were the first to
examine the short-term effect of
RP on LUTS following RP and also
stratified outcomes according to
baseline LUTS severity.® By 1 year
following RP, the mean decrease in
AUASS for men with baseline clini-
cally insignificant (AUASS = 7)
and clinically significant (AUASS
>7) LUTS was 0.7 and 5.4, respec-
tively. This 5.4-point decrease
in mean LUTS corresponds to a
moderate improvement in LUTS,
whereas the decrease of 0.7 corre-
sponds to a clinically insignificant

change. Others have subsequently
confirmed these findings.”93%
Several other factors aside from
baseline clinically significant LUTS
have been associated with improved
short-term LUTS outcomes in men
undergoing RP: a larger prostate,’
younger age,”* lower BMIL%* and
urinary continence at 3 months.%*

Intermediate-term Outcomes

There is a paucity of intermediate-
term studies examining LUTS
following RP (Table 2). Slova and
Lepor prospectively administered
the AUASI to 453 men undergo-
ing RP at baseline and several
time points up to 4 years follow-
ing RP. In men with baseline clini-
cally significant LUTS, the early
improvements persisted  for
4 years.” Interestingly, after an ini-
tial rise in AUASS postoperatively,
the mean AUASS was unchanged
between 1 and 4 years for the sub-
group with baseline clinically insig-
nificant LUTS, suggesting that RP
may alter the natural history of pro-
gressive LUTS due to BPH.% Parker
and colleagues reported on 378
patients who completed the EPIC
irritative/obstructive subscale at
baseline and at multiple follow-up
intervals over 5 years following RP.
LUTS severity increased between
baseline and 1 month and then
progressively improved, plateauing
at 24 months and remaining stable
in the 246 evaluable men at 5 years
following RP.8 The mean EPIC irri-
tative/obstructive score at 5 years
was higher (indicating an improve-
ment of LUTS) than at baseline
(92.1 vs 88.0), although statisti-
cal significance was not reported.
Miller and associates similarly
administered the EPIC survey to
665 men at a mean follow-up of
2.6 and 6.2 years: over the mean
3.6 years of follow-up, EPIC irri-
tative/obstructive scores did not

significantly change.’® However,
no change was observed in control
subjects without cancer over this
same period.

Long-term Outcomes

The NYUPLOS is the only long-
term study of LUTS following RP
(Table 2).96 The AUASS was self-
administered at baseline and nine
scheduled assessment points over
10-year follow-up. Overall, the
mean AUASS at baseline (6.87) and
10 years (5.90) was not significantly
different.

The time-dependent changes in
mean AUASS were also examined
according to baseline severity of
LUTS. The percentage of men with
clinically significant LUTS (AUASS
>7) at baseline (35.5%) versus 10
years (26.9%) was significantly
lower (P = .02). As expected, the
benefit of RP on LUTS was greatest
in those men presenting with clini-
cally significant LUTS. In this sub-
group, the mean AUASS at 10 years
(8.81) was significantly lower than
baseline (13.5; P < .001). The base-
line (3.23) and 10-year (4.58) mean
AUASS in the subgroup of men with
baseline clinically insignificant
LUTS were statistically, but not clin-
ically, significantly different. After
an initial rise of 1.7 points between
baseline and 1 year, mean AUASS in
these men did not increase by > 0.4
points between assessment intervals
thereafter through 10 years.

The prevalence of clinically signif-
icant LUTS in community-dwelling
men progressively increases begin-
ning in the fifth decade of life and
exceeds 40% by the eighth decade
of life.8397-106 In the NYUPLOS, the
prevalence of clinically significant
LUTS at baseline for men in their
tifth, sixth, seventh, and eighth
decades of life was 27%, 31%, 42%,
and 46%, respectively, which paral-
lels age-matched men in the general
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population.® Based on the natural
history of LUTS in age-matched
control subjects without cancer, we
would have anticipated LUTS to
progress in men in the NYUPLOS.
The fact that LUTS remained con-
stant between 2 and 10 years fol-
lowing RP in both men with and
without baseline clinically insig-
nificant LUTS in the NYUPLOS
suggests that RP interferes with the
natural history of BPH by removing
the prostate, the primary contribu-
tor to LUTS progression in men.

The SPCG-4 provides further
insight into the natural history of
LUTS in men with untreated, clini-
cally localized prostate cancer. A
total of 376 men were randomized
to RP or WW and LUTS outcomes
were compared at 4 years. One
symptom (weak urinary stream)
was worse in the WW arm at 4 years
(RR 0.6; 95% CI, 0.5-0.9).° In addi-
tion, the fraction of men with clini-
cally significant LUTS at 4 years was
greater in the WW arm (35% RP vs
49% WW; RR 0.7; 95% CI, 0.5-0.9).
The lower proportion of men with
clinically significant LUTS follow-
ing RP compared with WW is due
to the therapeutic benefit of RP and
the natural history of untreated
LUTS in the WW group attributable
both to the development of progres-
sive LUTS due to aging and local
progression of the cancer.

Gore and associates administered
the AUASI at baseline and multiple
follow-up intervals to 307 and 90
men who underwent RP and BT,
respectively.®® Voiding and storage
symptoms were both more preva-
lent after BT than after RP (P <
.001). Pardo and colleagues reported
EPIC irritative/obstructive scores at
baseline and at multiple time points
up to 3 years in a prospective cohort
of 123, 127, and 185 men undergo-
ing RP, EBRT, and BT, respectively.
Baseline EPIC irritative/obstruc-
tive scores were similar. BT and
EBRT were associated with greater

progression of LUTS at 3 years com-
pared with RP (P = .002).107

The favorable impact of RP on
short-, intermediate-, and long-
term LUTS is highly clinically rele-
vant. Millions of American men are
on medical treatment for LUTS/
BPH and many millions more
undergo surgical resection and
ablation of the prostate to alleviate
bladder outlet obstruction, collec-
tively amounting to annual expen-
ditures of $4 billion.8¢ The HRQOL
and economic benefits attributed to
obviating the need for medical or
surgical management of BPH are
significant.

Combined Urinary Function
Because the EPIC questionnaire
captures both incontinence and
LUTS, it conveniently enables
simultaneous assessment of these
two outcomes using a single sur-
vey. The EPIC questionnaire is
designed to independently report
incontinence  and irritative/
obstructive subscores, or alterna-
tively report a composite Urinary
Summary, Urinary Function, or
Urinary Bother score, which com-
bine elements of both incontinence
and irritative/obstructive symp-
toms.%® Most longitudinal studies
following RP report incontinence
and irritation/obstruction  sub-
scores separately,3$68107 along with
Urinary Function and Urinary
Bother scores.38:42.68,107.108

Due to the pathophysiology of
LUTS and continence, reporting a
composite urinary function score is
of limited utility for clinical man-
agement or research. Composite
scores conflate physiologically
unique aspects of urinary function
and imply trends in urinary func-
tion and bother that are confusing
and potentially misleading.

Sexual Function and Potency
ED, orimpotence, isamajor concern
of men undergoing RP. As many as

45% to 64% of RP candidates suffer
from ED preoperatively.!978:109110
The treatment-related incidence
of ED is far more common than
incontinence at all follow-up inter-
vals. Therefore, a large proportion
of men will be impacted temporar-
ily and permanently by ED.

Global sexual function (SF) can
be assessed using several validated
instruments. The most common
instrument is the International
Index of Erectile Function (IIEF),
a validated, self-administered
15-item questionnaire that queries
five domains: erectile function (EF)
(six items), orgasm function (two
items), sexual desire (two items),
intercourse  satisfaction (three
items), and overall satisfaction (two
items).!11:112 The UCLA-PCI Sexual
Function Index (UCLA-PCI-SFI),
or its slightly modified version, the
EPIC Sexual Domain, is composed
of eight questions addressing sex-
ual desire, orgasm ability, inter-
course frequency, erection upon
awakening, erection ability, erec-
tion quality, erection frequency,
and overall SF.3940

It is generally believed that sexual
dysfunction following RP is mani-
fested primarily by ED. Thus, the
nerve-sparing RP was designed
to restore EF and not other prob-
lems associated with impaired SF,
including climacturia, loss of emis-
sion, and diminished orgasmic
pleasure. Elucidating the impact of
RP and other treatments of prostate
cancer requires assessing the many
other factors contributing to SF
captured by the UCLA-PCI-SFI or
the EPIC Sexual Domain.

The Sexual Health Inventory
for Men (SHIM) is a shortened,
five-question version of the IIEF
that specifically examines EF and
demonstrates similar efficacy to
the IIEE.13 EF can also be defined
more specifically as erection ade-
quate for intercourse with or with-
out phosphodiesterase-5 inhibitors
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(PDES5-I),113.114 SHIM score > 15 to
21,115 sexual intercourse in the past
month with or without PDE5-1,116
UCLA-PCI-SFI score 80 to 100,117
erection whenever wanted,"” good
or very good SE1>117 or ability to
have erection spontaneously or
elicited.”s

The development of the nerve-
sparing prostatectomy in the 1980s
resulted in markedly improved SF
and EF outcomes.!2118-122 The large
variations in definitions of EF,
patient selection, surgeon experi-
ence, and methodology for report-
ing outcomes account for the very
wide range of reported potency
rates./14117123.124  Jdeally, potency
outcomes should be ascertained
using a validated, self-administered
questionnaire administered at base-
line and multiple predetermined
time points following RP. It is also
critical to determine interventions
that are required to restore EF. The
assessment of SF should go beyond
EF. The operating surgeon must be
uninvolved with data acquisition,
collection, retrieval, and statistical
analysis in order to minimize biases.

Short-term Outcomes

Initial studies examining EF and
SE following nerve-sparing RP
reported results up to 24 months,
because it was assumed that potency
rates plateaued by this time.!2122
Recovery of EF at 3, 6, 12, 18, and 24
to 36 months ranges between 19%
and 68%,'2114 24% and 86%,2114
39% and 90%,'>1* 44% and
86%,12°0 and 35% to 94%,114116.125
respectively. Because of these broad
ranges, most men undergoing RP
do not have realistic expectations
regarding preservation of EF.

A number of factors have been
shown to hold strong associa-
tions with postoperative return
of EF or SF within 2 vyears,
which include time after RP,18.126
nerve-sparing,*>116:125,127-129 Jower
age,!8116,122,125-31 better preoperative

SF score,!25131 early treatment with
PDE5-1,'32  frequency of pre-RP
intercourse,'?” absence of diabe-
tes mellitus,!1¢ lower pathologic or
clinical stage,!22:128.129 Jower PSA,125
absence of seminal vesicle or lymph
node involvement,'?’ greater edu-
cation,?5 absence of post-RP incon-
tinence or strictures,!?” lower
cancer volume,'?7130 and cautery-
free technique.!*

Intermediate-term Outcomes

Studies examining intermediate-
term SF outcomes provide com-
pelling and consistent evidence
that recovery of EF occurs beyond
2 years after RP (Table 3). Glickman
and colleagues have shown that as
many as 42% and 4% of men report
subjective improvement or deterio-
ration in EF from 2 to 4 years post-
RP, respectively.*® Similarly, in a
study of 136 preoperatively potent
men who had not recovered potency
by 2 years, Rabbani and associates
reported that 8%, 20%, and 23% of
men subsequently gained EF at 3, 4,
and 5 years post-RP.133 The Cancer
of the Prostate Strategic Urologic
Research Endeavor cohort also
demonstrated gradual improve-
ment in UCLA-PCI-SFI scores
from 1 to 4 years post-RP.18 Of
the 1288 men who completed the
UCLA-PCI-SFI in the PCOS at 2
and 5 years after RP, the proportion
of men with erections adequate
for sexual intercourse increased
significantly from 22% to 28%
(P = .003), with decreasing sexual
bother.!3* Independently derived
erectile recovery models also dem-
onstrate continued potency recov-
ery through at least 4 years after
RP.126.131 Other studies have shown
stabilization of SF after 2 years:
Miller and colleagues reported sta-
ble EPIC Sexual Summary Scores
in 665 men longitudinally evalu-
ated at median follow-up of 2.6
years and then 6.2 years,3® whereas
Parker and associates demonstrated

stable EPIC Sexual Function Scores
from 2 to 5 years post-RP in their
cohort of 361 men followed longi-
tudinally.®8 The apparent discor-
dance between EF and SF outcomes
may be explained by variable time-
dependent effects of EF compared
with the other domains captured
by a composite SF assessment.

Long-term Outcomes

One of the limitations of the
PCOS for assessing time-dependent
changes in EF is that potency was
preserved in only 24% of men at
5 years.’! Nevertheless, potency
rates in the PCOS decreased
from 24% to 13% between 5 and
15 years after RP, respectively.5!
Interestingly, only half of men
with ED indicated that this was a
cause of bother and this percentage
decreased over time,! likely due to
declining sexual interest or adjust-
ment to ED over time.

The NYUPLOS reported that
the mean UCLA-PCI-SFI scores
were stable from 2 to 8 years post-
RP, with a slight decline from 8 to
10 years.!3> Mean EF scores, on the
other hand, improved in a time-
dependent manner until 8 years
post-RP. The divergence between
intermediate-term EF and SF scores
has also been observed by other
investigators, and suggests that EF
is not the only parameter that drives
SF scores. Overall, we observed that
35.9% and 19.9% of men reported
subjective improvements in their
EF between 2 and 4 years and 5
and 7 years post-RP, respectively. A
total of 42% and 25.3% of men aged
< 60 years reported improvements
in their erections between 2 to 4 and
5 to 7 years, respectively, whereas
only 14.8% and 6.6% reported a
deterioration of their erections
over these time intervals. Based on
these responses, one would predict
that mean EF scores would increase
between 2 and 8 years for men aged
< 60 years, which is consistent
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with their findings. Of men aged
> 60 vyears, 28.4% and 13.1%
reported  subjective  improve-
ments of their erections between 2
to 4 and 5 to 7 years, respectively,
whereas 12.4% and 14.3% reported
deterioration of their erections over
these time intervals. Based on these
responses, one would predict that
between2to 8 years, mean EF scores
would essentially be unchanged for
men aged > 60 years, which is also
consistent with their findings.
Mean SF scores were stable for
men aged < 60 years between 2 to
8 years, whereas they significantly
decreased for men aged > 60 years.
The mean SF score captured fre-
quency of intercourse and other
parameters that appeared to be
age dependent and independent of
quality of erection.

It is well recognized that rates of
ED steadily increase in commu-
nity-dwelling men as they age.!15136
It is therefore unexpected that
age-dependent factors influencing
deterioration of EF were not opera-
tional in men following RP. The
prevalence of ED in men treated
for prostate cancer is consistently
higher than that of age-matched
control subjects, at any age.4277115
In a study of men chosen randomly
from the New Mexico Tumor
Registry, men with prostate can-
cer treated with RP had twice the
rate of ED at 5 years than age- and
ethnicity-matched control subjects
(72% vs 36%), despite comparable
prevalence of ED at baseline (27%
vs 30%; between-group change
over time, P < .001).”7 Telephone
interviews of men from the PLCO
between 5 and 10 years postdiagno-
sis also showed that men undergo-
ing RP had poorer SF scores than
noncancer controls (P < .001), as
measured by the EPIC Short-Form
Sexual Function Score.#? It is con-
ceivable with longer follow-up that
the gap between men treated with
RP and age-matched, untreated

control subjects will converge,
owing to stability of EF following
RP observed in men during the
eighth decade of life.

The SPCG-4 trial comparing
RP versus WW provides insights
into EF in those electing no treat-
ment for localized prostate cancer.
After 9 years, prerandomization
ED rates increased from 24% to
75% in the WW arm but only from
66% to 81% in the RP arm. Unlike
control subjects without cancer in
the general population, men with
clinically localized prostate cancer
electing WW demonstrated much
faster deterioration of EF and SE.”8
The high rate of ED (75%) in the
WW reflects both the natural his-
tory of ED in aging males and also
a significantly greater likelihood of
receiving ADT for disease progres-
sion, which affects all aspects of SF.

Based on the available litera-
ture, it appears that at short- and
intermediate-term follow-up, RT
has better SF outcomes than RP.
SF was less likely to return follow-
ing RP (P < .001) 4 years after RP
in a study at UCLA,%8 5 years after
RP in the PCOS,”” and 5 to 10 years
after diagnosis in the PLCO.#2 It is

due to the ADT, then the outcomes
assessment is heavily biased in
favor of RT. ADT not only causes
ED, but also loss of libido, geni-
tal atrophy, loss of penile length,
hot flashes, fatigue, and body
feminization.!$13 The short-term
advantage of RT on EF and SF for
the subgroup not receiving neo-
adjuvant/adjuvant ADT appears
to dissipate over time.’¢!3 In a
comparative study of 147 and 665
men undergoing RT and RP, dete-
rioration of EPIC Sexual Summary
Scores was observed in the RT
group compared with stability in
the RP group between a median of
2.6- and 6.2-year follow-up.?® In the
PCOS, the ability to achieve erec-
tions adequate for intercourse was
similar among treatment groups
at 15 years, with ED affecting a
larger percentage of those in the RT
group versus the RP group (93.9%
vs 87%).°1

Bowel Function

Bowel dysfunction is not con-
sidered an adverse side effect
of RP, although it can develop
and negatively impact HRQOL.?
Bowel function is most commonly

important to consider that many
men with intermediate- and high-
risk prostate cancer may deliber-
ately undergo partial or complete
excision of the neurovascular bun-
dle in order to maximize oncologic
control at the expense of EF. In
contrast, in the modern era, most
men with intermediate- and high-
risk prostate cancer undergoing RT
receive neoadjuvant and adjuvant
ADT.%7 If these men are censored
from comparisons of RP and RT
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assessed via the UCLA-PCI Bowel
Function Score, which captures
rectal urgency, loose stools, dis-
tress, and crampy pain,? or the
adapted EPIC Bowel Domain ques-
tionnaire which incorporates addi-
tional bowel symptoms: bloody
stools, frequency of bowel move-
ments, painful bowel movements,
and uncontrolled stool leakage.*°
Longitudinal ~ data  demon-
strate an immediate decline in
bowel function after RP, but there
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is improvement to baseline by 4
months, and subsequent stabil-
ity up to a median follow-up of
6.2 years.’868 The early changes in
bowel function may be related to
altered diet, self-imposed dehydra-
tion to decrease incontinence, and
narcotic pain medications.

Bergman and Litwin showed
that 5-year bowel function out-
comes are similar in men undergo-
ing RP and those choosing AS,!40
indicating that RP does not nega-
tively impact bowel function at
intermediate-term follow-up. On
the contrary, the PCOS reported
increasing bowel urgency rates at
2, 5, and 15 years of 13.6%, 16.3%,
and 21.9%, respectively.5! In the
absence of a randomized con-
trol trial, most would assume the
time-dependent increase in bowel
urgency is attributable to aging.
Despite possible increases in bowel
dysfunction, < 6% of men in the
PCOS were bothered by decline in
bowel function.>!

In comparison, there is compel-
ling evidence that RT causes short-,
intermediate-, and long-term bowel
dysfunction. Outcomes assess-
ments at 1, 2, 3, 4, 5, and 10 years
consistently demonstrate treat-
ment-dependent bowel dysfunction
following all forms of radiation
delivery to the prostate.’-42.51,58,107141
The data from the PCOS demon-
strates that bowel dysfunction in
men undergoing RP and RT con-
verges at 15 years.>!

Open RP Versus
Robotic-assisted

Laparoscopic RP

The ability to perform robotic-
assisted laparoscopic RP (RALRP)
was first described in 2000.142 Over
the past decade, RALRP has gained
widespread acceptance and now is
the dominant approach to RP in
the United States.!*3 Many attri-
bute the adoption of the RALRP to

marketing as opposed to any objec-
tive outcomes data showing superi-
ority over the open approach.!44
All of the intermediate- and long-
term HRQOL outcomes reported
in the literature are limited to open
RP. The question is, are these find-

ings relevant to RALRP?
Unfortunately, there are no
randomized studies comparing

HRQOL outcomes following open
versus robotic RP. The majority of
studies comparing HRQOL out-
comes between the two techniques

Schroeck and associates com-
pared satisfaction between open
and RALRP performed by experi-
enced surgeons at Duke University
Medical Center (Durham, NC).147
Men who underwent open RP
were significantly more likely to
be satisfied and over four times
less likely to be regretful compared
with those who underwent RALRP
(OR 4.45; 95% CI, 1.90-10.4).147 The
authors, who included experienced
open and robotic surgeons and
experts in health services research,

are flawed in design."*> First, the
level of experience of surgeons per-
forming the two techniques and
their patient volume are often not
comparable. In addition, validated
instruments for capturing out-
comes are usually not employed.
Surgeons are sometimes involved
in the data acquisition, entry, and
interpretation, which can introduce
bias. There are several studies that
have examined large administra-
tive databases, which often mitigate
bias, but the quality of outcome
measures is subject to criticism. A
few studies stand out as objective
and worthy of comment.

Hu and colleagues compared
1938 men who underwent mini-
mally invasive RP with and with-
out robotic assistance with 6899
men who underwent open RP
using Surveillance, Epidemiology,
and End Results (SEER) Medicare-
linked data and found that mini-
mally invasive RP was associated
with higher rates of genitourinary
complications (4.7% vs 2.1%; P =
.001), diagnoses of incontinence
(15.9 vs 12.2 per 100 person-years;
P = .02), and ED (26.8 vs 19.2 per
100 person-years; P = .009).14¢

speculated that men undergoing
robotic surgery had unrealistic
expectations about the “minimally
invasive” new treatment, lead-
ing to greater dissatisfaction and
more regret.'” A subsequent study
by the same investigators prospec-
tively ascertained expectations of
outcome and reported that men
undergoing RALRP expected bet-
ter functional outcomes compared
with those undergoing open RP.148

Barocas and colleagues compared
men undergoing open and RALRP
and failed to show any advantages
of either approach for preventing
biochemical recurrence.!#

The most definitive compari-
son of continence and potency
outcomes was recently reported
by Barry and colleagues.!*® In this
study, a targeted disease-specific
HRQOL survey was mailed to 797
men (86% response rate) in the
SEER-Medicare database who had
undergone open or RALRP from
August 2008 through December
2008. Of the 406 and 220 respond-
ers undergoing RALRP and open
RP, respectively, they reported
a nonsignificant trend toward
greater problems with continence

Vol. 15 No. 4 ® 2013 e Reviews in Urology ® 173



QOL Outcomes Following RP for Localized Prostate Cancer continued

following RALRP (OR 1.41; 95%
CI, 0.97-2.05) and no differences in
potency. These results, well beyond
the so-called learning curve of
RALRP, provide compelling evi-
dence that HRQOL outcomes do
not appreciably differ between the
two techniques.

The majority of intermediate-
and long-term outcomes data is
derived from open RP series. Based
on comparable short-term HRQOL
outcomes between open RP versus
RALRDP, it is reasonable to speculate
that the intermediate- and long-
term HRQOL outcomes following
RALRP will at best be comparable
with open RP. Therefore, we believe
the conclusions of this review can
be extrapolated to RALRP.

Conclusions

Screening, diagnosis, and treatment
for prostate cancer have evolved
dramatically over the past two
decades. Lower-risk prostate can-
cers are being diagnosed at a
younger age. In the majority of con-
temporary RP series, the mean
age of men undergoing the proce-
dure is approximately age 60
years.751:6896.151 Therefore, the aver-
age man undergoing curative inter-
vention of his disease is expected to
live at least 14 years.! Many men
undergoing RP will experience sig-
nificant short-term urinary incon-
tinence, LUTS, and  sexual
dysfunction that may impair both
their general and disease-specific
HRQOL. As men in the general
population age, there are natural
tendencies for LUTS, sexual dys-
function, and, to a lesser degree,
urinary incontinence, to become
clinically significant issues. In addi-
tion, as men age into and beyond
their seventies, issues such as sexual
dysfunction may be perceived as
less bothersome relative to other
issues such as LUTS. Knowledge of
long-term urinary function and SF

is mandatory in order to properly
counsel men regarding short-, inter-
mediate-, and long-term HRQOL
issues  following  intervention.
Equipped with realistic expecta-
tions, men will make informed
decisions that balance disease con-
trol and HRQOL. ]
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